Introduction
Treponema paraluis-cuniculi is the aetiological agent of venereal spirochaetosis in rabbits. The organism is antigenically related to Treponema pallidum, the cause of syphilis in man. This antigenic similarity allows the use of serological tests for human syphilis to diagnose venereal spirochaetosis in rabbits. The reported prevalence of non-specific reagin and specific treponemal antibodies in various rabbit populations differs. '-5 In particular, the Venereal Disease Research Laboratory (VDRL) test gives a higher percentage of reactors than either the fluorescent treponemal antibody absorption (FTA-ABS) or the Tpallidum immobilisation (TPI) tests. Although rabbits had no evidence of venereal spirochaetosis when they were evaluated, most studies have not excluded the possibility of latent infection with T paraluis-cuniculi.467 This study sought to discover whether T paraluis-cuniculi persists after remission of clinical venereal spirochaetosis in naturally infected rabbits. Antibody responses in rabbits were compared using various serological tests after experimental infection by transfer of lymph nodes. The cell mediated immune response to infection with T serological evidence, or both, of venereal spirochaetosis. Two (ID and 2D) were diagnosed in the university's animal facility and the remainder were from the vendor's breeding colony. CLINICAL 
SPECIMENS
Suspect cutaneous lesions were abraded with sterile gauze soaked with 0-9%0 saline. Serum from lesions was expressed on to glass slides. Smears for dark field microscopy were mounted with a coverslip, placed in a moisturised chamber, and examined immediately. Smears for fluorescent antibody dark field examination were air dried, fixed, and stained as described elsewhere.8 Tpallidum, Nichols strain, was used as a positive control.
Chronicity of infection with Treponema paraluis-cuniculi in New Zealand white rabbits Serological tests were performed as described in The uptake of1t25IUdR and the stimulation indexes of lymphocytes from various tissues of rabbits with naturally acquired Tparaluis-cuniculi infection were also measured at necropsy (table II) . In six of ten rabbits, the uptake of 125IUdR by splenic R F DiGiacomo, et al lymphocytes exposed to Tpallidum was significantly greater than in the control. This also occurred in four of eight specimens of blood lymphocytes and two of five popliteal lymph node specimens. Three rabbits had no significant lymphocyte responses from any of the three tissues. However, the stimulation index for con A in two of these rabbits was also low. The responses of lymph node and splenic lymphocytes to T pallidum antigens correlated well in the rabbits examined, whereas peripheral blood lymphocytes did not.
EXPERIMENTAL INFECTION (RECIPIENTS)
To delineate further the persistence of T paraluiscuniculi in lymph nodes of naturally infected rabbits and to assess the -serological response after experimental infection, fluid from the popliteal lymph nodes of each of eight naturally infected rabbits was inoculated into eight normal rabbits. Single popliteal nodes from rabbits 7D and 8D were removed and inoculated at intervals of five months, giving a total of 10 experimentally inoculated rabbits.
Three rabbits (6R, 8R-1, and 8R-2) developed genital lesions that were positive on dark field and fluorescent antibo-dy dark field microscopy. They seroconverted with material from rabbits 6D and 8D (table III) . Rabbit 6D was a seropositive breeding female, with no clinical signs of venereal spirochaetosis. Rabbit 8D had clinical evidence of venereal spirochaetosis for 10 weeks; the first transfer was made one week after onset of lesions and the second 13 weeks after remission of lesions. Seroconversion was the first indication that the inoculation was successful. The FTA-ABS test was usually the first to become reactive, and did so six to 10 weeks after inoculation. The VDRL and RPR tests became reactive either concurrently or within two weeks of FTA-ABS conversion. Antibodies in the The inoculated left testicle was removed from rabbit 6R four weeks after the onset of genital lesions and from rabbit 8R-1 at the onset of lesions. Histopathological examination of the testicles showed pyogranulomatous orchitis with multifocal interstitial lymphoid infiltration. These foci often contained small granulomas with varying numbers of lymphocytes and neutrophils. Spirochaetes were observed in the centre of granulomas by the WarthinStarry staining method. Rabbit 6R also showed a noticeable reduction in the numbers of spermatogonia and spermatids in the seminiferous tubules. The sham inoculated testicles were normal. Testicles removed from rabbit 8R-2 two weeks after the onset of genital lesions were also unremarkable.
Blood lymphocytes were assayed three weeks after serological evidence of infection (two weeks before the onset of lesions) in 8R-1 and nine weeks after serologic evidence of infection (two weeks after the onset of lesions) in 6R. The stimulation indexes were 1 0 and I d 6, respectively; the difference in uptake of 125IUdR between unstimulated lymphocytes and those exposed to treponemal antigen was not significant. Lymphocytes from the left popliteal lymph node were assayed five weeks after serological evidence of infection (at the onset of lesions) in 8R-1, 11 weeks after serological evidence of infection (four weeks after the onset of lesions) in 6R, and 12 weeks after serological evidence of infection (two weeks after the onset of lesions) in 8R-2. In all rabbits the stimulation index was 1 0. Transudate expressed from the lymph nodes was negative for treponemes by dark field microscopy, but positive by fluorescent antibody dark field microscopy in rabbits 6R and 8R-1. The left popliteal nodes were also examined for treponemes by fluorescent antibody staining, and low numbers of treponemes were demonstrable in rabbit 8R-1 but not in rabbits 6R or 8R-2. The inoculated testicles, removed at the same time as the lymph nodes from rabbits 6R and 8R-1, contained treponemes on dark field and fluorescent antibody dark field microscope examination of expressed fluid.
Recipients were killed at the end of the observation period, and splenic lymphocytes were assayed for immune responsiveness to Tpallidum antigen (table  III) . The uptake of 125IUdR by lymphocytes exposed to T pallidum antigen was not significantly greater than for controls, with stimulation indexes ranging from 1 0 to 1 6 except in rabbit 7R-1. This rabbit had a significant lymphocyte response but was negative by all criteria of infection. Assessment of lymphocytes from the blood and popliteal nodes of 162 experimentally infected rabbits showed no significant increase in '25IUdR uptake by lymphocytes exposed to Tpallidum antigen.
In two of the successfully infected recipients, the inflammation scores in the left popliteal nodes were 9 and 11. Both popliteal nodes were obtained from the third successfully infected recipient, and the inflammation scores were 17 for the left node (inoculated side) and 4 for the right node (control side).
Discussion
We evaluated the persistence of infection with T paraluis-cuniculi in 11 Infection with Tparaluis-cuniculi can persist in a latent state after both naturally and experimentally acquired infection. Reagin and specific treponemal antibodies develop after infection, with peak titres corresponding to the period of active clinical disease. After remission of genital lesions seroreactivity remains, and T paraluis-cuniculi may be shown in naturally infected rabbits by the transfer of lymph nodes to susceptible rabbits and, in addition, in experimentally infected rabbits by dark field and fluorescent antibody dark field microscopy of nodal lymph or by fluorescent antibody and silver staining of lymph nodes. Most naturally infected rabbits develop cellular immunity to treponemal antigens, whereas rabbits infected experimentally by intratesticular inoculation fail to develop a cellular immune response to treponemal antigens during primary infection. Persistence of treponemes in a small number of naturally infected rabbits and in experimentally infected rabbits may be related to the absence of a specific cellular immune response.
